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Ot napTtHepoB nporpammbl Natural Gas STAR

CONVERT GAS PNEUMATIC CONTROLS TO INSTRUMENT AIR

NMPEOBPA3OBAHUE NA30BbIX MTHEBMATUYECKUX CUCTEM
YMNPABJIEHUA ONA UCMNOJNIb3OBAHUA TEXHOJIOTMYECKOIO
BO3OYXA

lMHeBMaTnyeckme cuctemol, paboTatoLme Ha NPUPOLHOM rase BbICOKOrO AaBMEHUs, LUMPOKO UCMOMb3YHTCS NpU ynpasneHum
TEXHOMNOrMYeCKMMU npoLieccamu B He(OTAHOM 1 ra3oBON oTpacnsaxX. TUNNYHBIMKU NpoLeccamMmn SBASIOTCA perynMpoBaHue
OaBneHusi, TeMnepartypbl, YPOBHSI XXWOKOCTU U NOTOKA ra3a. [MoCTOsiHHbIE YTEYKN 13 PErynupyoLLMX YyCTPOUCTB B
COBOKYMHOCTM NpeacTaBnstoT cobomr KPpYNHENLLNA NCTOYHMK AMUCCUM METaHa B ra30BOW OTPacru, Ha KOTOPbIN eXerogHo
npuxogutca 24 mnpg. dyT.® (680 mnH. M®) Npu gobbive, 16 mnpa. doyT.® (453 MnH. M°) npu nepepaboTke 1 14 mnpg. gyT.?
(396 MnH. M®*) Mpu TpaHCNOPTUPOBKE rasa.

KomnaHum MOTYT NONy4nTb 3HAYUTESTbHYHO S3KOHOMWUIO CPeCTB U CHMXKEHNE SMUCCUN METaHa nNyTeM nepeBoaa ra3oBbix
NMHEBMATUYECKUX peErynmpyrowmx cMCTtem Ha UCrnornb3oBaHNE OYULLIEHHOIO aTMOCCbepHOFO (TEXHOJ'IOFVI‘-IeCKOFO) BO3ayxa. ﬂpM
3TOM I'IpVIpO)J,HbIVI ra3 BbICOKOro aasJieHNUA 3aMellaeTcd TEXHONTOrM4YeCKMM BO3AYyXOM, YTO UCKITKOYaeT SMNCCUIKO METaHa ”

noBblaeT 6ezonacHocTb. OaHaKo 3KOHOMMUYECKU Sq)d)eKTVIBHoe NPpMEHEHNEe Taknx CUCTEM BO3MOXXHO JIMLLb HaA y4acCTKax C
LEeHTpalmim30BaHHbIM UMM aBTOHOMHbIM SJ'IeKTpOCHa6>KeHVIeM.

MaptHepbl nporpammbl Natural Gas STAR coobuatoT o exerogHon akoHoMmun Ao 70 000 Teicay kybuyecknx gyToB
(1 982 TbIC. M?) ra3a Ha OfiHy YCTaHOBKY B pe3ynsraTte npeobpas3oBaHus ra3oBbIX MHEBMATUYECKUX PEFYNMPYHOLLNX CUCTEM
Ha MCMonb3oBaHNe TEXHOMNOMNMYEeCKOoro Bo3ayxa, YTo B AeHEeXHOM BblpaxkeHun cocTasnseT Ao $210 000 B rog. KoHkpeTHast
9KOHOMUSA AN KaXO0ro yvacTka 3aBUCUT OT MOAENMU, TEXHUYECKOrO COCTOSIHUS U OCOBEHHOCTU pabodero pexmma

perynsitopos.

Metog cHWkeHus1 noTepb rasa’

YcpeaHeHHbI 06bemM CpenHss ctoumocts  |CpeaHsist ctoumocTtb|  CpegHuii nepuog
9KOHOMUM ras3a, C3KOHOMITEHHOTO rasa, | BbINOMHEHNs pabor, [ okynaemoctu, net
ThiC. GyT.? (TbiC. M%)/rog $/ron’ $/ron?

3ameHa rasa Ha TeXHOMorn4eckun
BO34YyX B MHEBMATUYECKMX 20 000 (0,6) 60 000 50 000 <1
cucTemax (Ha ycTaHOBKY)

' CtoumocTb rasa $3/Tbic. dyT.? ($106/Tbic. M°)
? CTOMMOCTb YCTaHOBKM KOMMNPECcopa, OCYLUUTENSA U ApYroro AoMNONHATENbHOTO 060pyaoBaHuUs

HacTtosawmn goKyMeHT - oanH 13 oT4eToB cepum "OnbIT NpuMeHeHns", paspaboTtaHHon EPA B coTpyaHuyecTse ¢
rasoBol oTpacribio B pamkax npoektoB nporpammbl Natural Gas STAR.



[a3oBasi oTpacnb pacnonaraet pa3HooOpasHbIMU CPeaCcTBaMM yrpaBieHnst
paboToi KranaHoB, KOTOPbIE PEryrnMpyoT OABIEHUE, NOTOK, TEMMNepaTypy, U
YPOBEHb XMAKOCTW. BonbLuyto YacTb NPUOOPHOrO OCHALLEHUY 1 annapaTypbl
KOHTPOMsi MOXHO OTHECTM K OOHOM U3 Tpex kateropuii: (1) nHeBMaTuyeckown, (2)
anekTpuyeckon nnm (3) mexaHudeckon. B GonbLUMHCTBE Criy4YaeB B ra3oBON
oTpacnv NPUMEHSTCS NHEBMATMYECKE YCTPONCTBA, paboTatoLLme Ha NpYPOLHOM
rase BbICOKOrO AaBreHusi, 4To obecneynBaeT HeOOXOAMMbI 06 BLEM 3HEPTN U
nepegavy ynpaenstooLwmx curHanos. NHeBMaTUYECKUE CUCTEMBI, MUTAEMbIE
NPUPOOHbLIM ra3oM BbICOKOIO AaBMNEHUs, HaXOAAT LUMPOKOE NPUMEHEHNE B ra30BOW
oTpacnu. B nponsBoacTBeHHOM cekTope, okoro 250 000 nHeBMaTUYECKMX
YCTPOWCTB KOHTPONMUPYIOT 1 YNPaBstOT NOTOKaMU ra3a U XUOKOCTU, COCTOSIHMEM
YPOBHS B OCYLUUTENSIX U pa3genutensix, TEMnepatypowi B pereHepatopax
ocyluMTenen v gasneHmem B ucnaputensx. Ha 6onbWNHCTBE YCTaHOBOK MO
nepepaboTke rasa yxe MUCNomnb3yeTcs TEXHONOMMYECKMIN BO3AYX, HO HA HEKOTOPbIX
NMHEBMATMYECKMX YCTPOMNCTBAX NPOOOIDKAETCs NpMMEHeHNe rasa. [pynnbl
pe3epByapOB 1 HACOCHbIE CTAHLIMKU, MUTaKOLLME AaHHbIE YCTAaHOBKM, OCHALLEHBI
npuonuantensHo 13 000 razoBbIX MHEBMATUYECKMX YCTPONCTB. B cekTope
TpaHcnopTuposku oT 90 000 go 130 000 NHeBMaTUYECKNX YCTPOMUCTB
obecneunBaoT PYyHKLUMOHUPOBAHME 3aNopHbIX KIanaHoB U PerynmpyoT ra3oBhbli
MOTOK 1 AaBMNeHNe B KOMMPECCOPHbIX CTAHLMSAX, TPyOONpOBOAaX U CKNagCcKmX
nometLeHnax. NMHeBMaTUYeCKNE YCTPOMCTBA, PETYNINPYHOLLME MOTOK U AaBreHne
rasa, Takke MCMomnb3yrTCA Npu paboTe CHETYMKOB MPOMYCKHBLIX U
rasopacnpenenuTenbHbIX CUCTEM, MPUHAASIEXALLMX razopacnpesenuTensHbIM
KOMMaHUsIM.

Ha puc.1 npeacraBsneHa nHeBMaTM4eckas perynupytowlas cucrema, paboratowas
Ha npupoaHoMm rase. lNMHeBMaTu4eckas perynupytoLLas cuctema CoCTouT U3
perynaTopoB yrnpaBrneHnsi U KnanaHoBs, KOTOpble paboTatoT Ha NPUPOAHOM rase
npu gasnexHun okorno 20-30 cyHTOB Ha kBagpaTHbIv Atonm (137,8 - 206,7 klMa), n
coeavHuUTENbHbIX TPYOOK, NOAaLWMUX NMTaHNe Ha BCe perynunpyoLme yCTponcTBa.
MpupoaHbIN ra3 Takke NCMOoMb3yeTcs B HEKOTOPbIX "0BCyXMBaOLLMX
(BCcmomoraTenbHbIX) YCTpoMcTBax", Taknx Kak HebonbLuve nHeBMaTuyeckmne
HacoChbl, CTapTepbl ABUraTens KOMNpeccopa v 3anopHble BeHTunu. Ha puc. 2
npuBedeHa ynpoLLeHHasi Cxema MHEBMaTUYECKOro KOHTYpa yrpasBrneHus.
PerynupoBaHune ypoBHS XUAKOCTU B CenapaTope OCYLLUECTBIAETCS C NOMOLLbHO
nonnaeka, KOTOPbIN MEXaHNYECKN CBA3aH C PErynsaTopoM YPOBHS XUAKOCTU C
BHELLHEN CTOPOHbI KaMepebl.

Puc.1: Na3oBasA nHeBMaTuyeckasa cuctema
perynupoBaHusi

YcnoBHble 0603HaveHns
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WcTounuk: ICF Consulting




I'IpM NOBbILLEHUN NN NMOHMXKXEHUN YPOBHA XNUOKOCTW NOMi1aBOoOK nepemMeLlaeTca
BBEPX UM BHU3, NepedaBad NMMNyribCbl Ha HebonbLUNe Urone4aTble KnanaHbl
BHYTPWU perynatopa. I'Ipvl 9TOM ra3 HanpaBJIideTca Ha NCMONHUTENbHbLIA MEXaHN3M
nronb4aToro KnanaHa, 1 OTBepCTUE NnepeKpbiBaeTcA, nnbo aaeneHve rasa Ha
NCMOSNHUTENbHbIA MEXaHN3M CHIKaETCA. npl/l NoBbILLEHUN OaBIEHNA ra3a Ha
NCMONHUTENbHbBIA MEXaHN3M KnanaHa, MeM6paHa, coeanHeHHadA LWTOKOM C
3a[BWKKOWN KrianaHa, CMELLaeTcsl BHU3, YTO NpmMBOANT K OTKPbITUIO 3arsyLuKn 1
YBEIMNYEHNIKO OTTOKA XUOKOCTU U3 cenaparopa. I'IpM 06poce OaBlneHnsa rasa Ha
NCMONHUTENbHbBIA MEXaHN3M KilanaHa 3afBuKKa nepekpbiBaeTcd noa
BO34ENCTBUEM NPY>XUHbI.

Puc. 2: Cxema paboTtbl
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Wctounuk: ICF Consulting

[MHeBMaTUYeCKMe YyCTPONCTBA SBMAOTCH OCHOBHBIM UCTOYHUKOM OMUCCUM MeTaHa
B ra3oBOW MPOMBbILLIIEHHOCTH, T. K. MPUPOAHbIV ra3a, KOTOPbIA UCMOMb3yeTcs Ans
nx pyHKLMOHMPOBaHMs, BbibpackiBaeTcs B atmocdepy. [Mpu aTom meTaH
BbIJENAETCs U3 MEXTPYOHbIX COeanHEHWIN, CPeacTB yNpaBneHus 1 nobbix Apyrnx
y4yacTKOB B NMpefenax pacnpeaenutensHon cuctemsl Tpybonposoaos.
dakTnyeckas CKOpPOCTb YTEYKM UMW YPOBEHb AMUCCUN B 3HAYUTENBHON CTENEHN
3aBUCUT OT KOHCTPYKLMK yCTponcTBa. BoobLue, perynatopbl Nogo6HbIX
KOHCTPYKLMI UMEIOT CTaHAapTHbIE, YCTaHOBUBLLMECH OObeMbl YTeYek, He3aBUCUMO
OT Ux Mapku. CKOpOCTb dMUCCUM METaHa TakkKe 3aBUCUT OT AaBMeHNUst
nogaBaeMoro rasa, 4actoTbl UCMOMb30BaHWS, CpOKa AKCNyaTaumm nunm CoCTOSHNS
obopyaoBaHus.

MHorvie napTHepbl CYMTALOT, YTO B MHEBMATUYECKMX CUCTEMAaX SKOHOMMUYECKM
BbIFOAHO 3aMEHSITb MPUPOAHBIV ra3 Ha ckaTblii Bo3ayX. Mcnonb3oBaHue
TEXHOIOMMYECKOTO BO3[yXa MUCKIOYaeT SMIUCCUI0 MEeTaHa M MO3BOJISAOT NOBLICUTb
KONMYeCTBO NpoaaBaeMoro rasa. Kpome Toro, UCKIoYaeTcsl MCMornb3oBaHme
OrHeonacHoro BeLLEeCTBa M 3Ha4YMTENBHO Bo3pacTaeT 6e30MacHOCTb SKChyaTaLum.
MepBUYHbIE 3aTpaThbl, CBsI3aHHbIE C NPe0bpa3oBaHNEM YCTPOMCTB Ha NMPUMEHEHNE
TEXHOMIOMMYECKOro Bo3AyXa, BKIHYaloT 3aTpaThl Ha YCTaHOBKY KOMMpeccopa M
COOTBETCTBYHOLLEro 06OPYAOBaHUS U SKCMIyaTaLUMOHHbIE pacxoabl Ha
arekTpocHabxeHve apuratens komnpeccopa. CyLecTBYOLWNIA MTHEBMATUYECKUN
NOABOASALLMI ra3oBbli TPy6GonpoBoa, Nprbopbl YNpaBneHns U UCMOSNTHUTESbHbIE
MeXaHV3Mbl KrianaHa rasoBoyi MHeBMaTUYECKON CUCTEMbI MOTYT BbiTb MOBTOPHO
MCMOSb30BaHbI MOCIEe NepeKnoYeHnst Ha CUCTeMY TEXHOOTMYECKOro BO3ayxXa.

Cucrtema cxartoro TEXHONMOrMYecKoro Bo3ayxa nokasaHa Ha puvc. 3. [ins
obecneveHns (OyHKLMOHUPOBAHUS AHHOW CUCTEMbI aTMOCEPHbIN BO3AYX



NoABeEpPraeTcsl CxXaTuio, NOMeLLAeTCsl B pe3epByapsbl, a 3aTeM UIsTpyeTcs 1
ocyluaeTcs Ans AanbHeNLero Ncnonb3oBaHus. Boaayx, npeaHasHayeHHbIN ans
BCMOMOraTeribHbIX YCTPOMCTB (MHEBMOHACOChI HEGOMbLLIOMO pa3Mepa, cTapTepsl
[BUraTens ra3oBoro KOMnpeccopa, NHeBMoMNprGopsbl, 06opyaoBaHue
NECKOCTPYMHOM 04YMCTKM) He TpeByeT ocylueHusl. Bce apyrue yanbl ra3oBoit
MHEeBMOCKCTEMbI paBGoTaloT TakK e, Kak ¥ Npv nogadve o6bIYHOro rasa.

Puc. 3: Cucrtema cxxatoro TeXHoOnorm4eckoro BO3Ayxa
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Komnpeccop Pesepsyap

McTounuk: ICF Consulting

OCHOBHbLIMW KOMMOHEHTaMM NpoeKTa NepeknyYeHna Ha cuctemy
TEeXHOINOrm4eckoro Bo3ayxa ABnaArTCA KOMMNpeccop, UCTOYHUK NMUTaHUA,
BoAoOTAENUTENb U pe3epByap. Hwuxe npunBognTCA onnucaHmne Kaxkgoro n3 aTux
KOMMOHEHTOB C NOACHEHUAMN OTHOCUTESTbHO UX YCTAaHOBKMU.

* Komnpeccop. Komnpeccopbl MCMonb3yoTes A5 ogaqm TEXHONOTMYECKOro
BO3dyXa M MOryT ObITb Pa3fNYHbIX TUMOB 1 NMapaMeTPOB OT POTOPHbIX,
BUHTOBbIX 1 LIEHTPOBEXHbIX [0 MHOMOCTYNEHYaTbIX NOpLIHEBLIX. [MapameTpbl
KOMMpeccopa 3aBUCAT OT pa3mepa YCTaHOBKU, KOJIMYECTBa PErynsiTopoB B
cucTeMe, a Takke UX NMPOEKTHbIX 0GbeMoB yTeuek. OBbIMHO KOMMPEeccop
paboTaeT OT aneKTpoaBuraTensi, KOTopblii BKIOYAETCS U BbIKMHOYAETCS B
3aBMICUMOCTY OT [aBMeHVs B pesepByape. [nsi NoBbILLEHNS HaAEXHOCTU
00bIYHO YCTaHaBNMBAETCS PE3EPBHbI KOMMIPECCOP.

* UctouyHmk nutaHua. OCHOBHbIM KOMMOHEHTOM CUCTEMbI TEXHOITOMMYECKOro
BO3ayXa ABNSAETCA UCTOUHUK MUTaHUS, HEOOX0AMMBIN Anis obecneveHns
paboTbl komnpeccopa. BBnay 4OCTYMHOCTM NPUPOLHBIN ra3 BbICOKOrO
OaBIEHNs MOXET NoJaBaTbCA B MHEBMATUYECKME CUCTEMbI HEMPEPBIBHO
24 yaca B CyTKM U cemb AHeln B Hegento. OgHako HaaeXHOCTb CUCTEMBI
TEXHONMOMMYECKOro Bo3gyxa 3aBUCUT OT YCTONYMBOIO (PyHKLMOHNPOBAHMS
KomMmnpeccopa n 6ecnepeboriHoro anekTpocHabxeHus. bonbluas Yactb
KPYMHbIX Y4ACTKOB MOAKITHYEHA K CETU 3NEKTPOCHABXKEHNS UM OCHaLLeHa
aBTOHOMHbIMMW 3HEPreTUYeCcKMMM yctaHoBkamun. OgHako s 6onee Menkmx m
yAaneHHbIX y4acTKOB MHOrAA CIOXHO HAaNTW HAOEXHbIN UCTOYHMK
aneKkTpocHabxeHnsi. B HEKOTOpbIX Cryvasx 3KOHOMUYECKU 3DPEKTUBHBIM
OKa3blBaETCs MCMOSb30BaHME KOMMPECCOPOB Ha COMHEYHbIX BaTapesx, 4To
OOHOBPEMEHHO 06ecnevmBaeT CHXKEHNE SMUCCUM METaHA U

aHepronoTpebneHns. MpogomkaeTca paspaboTka ManorabapuTHbLIX TOMMMUBHBLIX

Gartapen, paboTatoLLmMx Ha NPUPOSHOM rase.



* BopooTtgenutenu. Bogootaenuteny unu ocylunTeny Bosayxa siBnsitoTcs
COCTaBHOM YaCTbi KOMMPECCOPHbIX CUCTEM, paboTakoLLMX Ha
TexHonormyeckom Bo3ayxe. Boga, npucyTtcraytoLlas B aTMOCepHOM BO3AyXe,
KOHOEHCMPYETCS, KOra BO3AyX HAXOAUTCS NoA AABMNEHUEM, UMM OXIaxaaeTcs,
1 3TO MOXET BbI3BaTb cOOM B paboTe CUCTEMbI M3-3a NOBPEXAEHNS NPUBOPHBIX
LUMTKOB UK BIIOKMPOBKM NoAaqn TEXHONOIMYECKOTO BO3ayxa B cUCTeMyY Tpyo u
3aCOpeHUst OTBEPCTUI PerynsaTopoB. [ns manorabapuTHbIX CUCTEM
9KOHOMMYECKU OMpaBAaHHbIM OKa3arnocb NpUMeHeHne MeMbpaHHbIX
ocywmTenei. OHM NpeacTaBnsaoT cobor MonekynsipHbie UNLTPbI,
nponyckatLLme Yepe3 MeMbpaHy MOreKyIbl KUCropoaa 1 asota u
3afepXKvBatoLLe MOeKyrnbl Boapbl. Takne oCyLUUTENM OYeHb HAOEXKHbI B
3KCnnyaTauum, He UMEHT MOABWXKHBIX Y3I10B, @ 3NeMEHTbI (hunsTpa Nerko
3ameHsitoTest. [Npu Gonblunx o6bemax 3KOHOMUYECKM 3PPEKTUBHO
NPYMEHEHWE CYLUUIBHBIX annapaToB C BAronornoTMTensMmu (oKcuaom
antoMuHus).

* PesepByap. Pe3epByap yaepxmBaeT AOCTaTOUHbIN 06bEM BO3ayxa Ans
HenpepbIBHOW MoAa4qv ero nog AaBfieHneM B MHEBMATUYECKYIO CUCTEMY
perynmpoBaHuns 1 UCKIoYaeT HeOBXOAMMOCTb MOCTOSIHHOW paboThl
BO34YLUHOTO KOMnpeccopa. Pe3epByap MOXET 3a KOPOTKOE BPEMS BbIMYCTUTb
GonbLUOV 06beM CxaToro Bo3ayxa, Hanpumep, Ans ctapTepa gsuratens,
nMHEeBMOHacoca, MHeBMAaTNYeCKUX NpubopoB, He HapyLlas npowecca
perynMpoBaHusi.

COKpaLLI,eHMe AMUCCUN MEeTaHa OT NHEBMAaTU4YECKNX yCTpOIZCTB nytem
nepeocHalleHna CUCTEM YyrnpaBieHUA U KOHTPOJIbHO-U3MEPUTENbHbIX I'IpIAGOpOB
OnA UCnornb3oBaHME TEXHONOrM4eCKoro Bo3ayxa, MoXeT NpUuHeCT 3Ha4YnUTelbHbIE
9KOHOMUYECKUNE U IKONOrnMYeckmne Bbirodbl Ansi razofobbiBatoLmnx KOMAaHWUIA,
KOTOPbI€ BKIKOYaKOT criegyrLlee:

* OKOHOMUIO AEHEXHbBIX CPEACTB 3a CHET COKpaLLEHUs yTeuek rasa. [Npu ueHax
Ha ra3 $3 3a Tbic. pyT.? ($106/TbIC. M®) SKOHOMUSI OT CHIDKEHUSI YTEYEK MOXET
coctaBnaTte $360 B rog Ha ycTporicteo unn $210 000 1 Gornee Ha yyacTok. B
GonbLUMHCTBE CNy4yaeB 3aTpaTbl HA NEPEOCHALLEHVEe AN UCNONb30BaHUs
TEXHOINOMMYECKOro Bo3alyxa MOryT OKYNUTLCS MeHee, YeM 3a rof,.

% YBenuyeHue cpoka Cny>xobl peryrnaTtopoB U yrnyylleHne nx yHKLMOHaNbHbIX
XapaktepucTuk. NpupoaHbIn ras, UCnornb3yemMblin B MTHEBMOABTOMATUKE, YacTo
COLEPXUT arpeccuBHbIE NpUMECK (Takme, Kak ABYOKUCh yrriepoaa u
€cepoBoaopOoLa), KOTOPbIE YMEHbLLAIOT CPOK Cry0bbl yCTponcTB. bonee Toro, B
NPVYPOOHOM rase MOryT HaxoAUTbCH OKUCTIbI XKeresa, 3acopsiiolne HebonbLume
OTBEpPCTUs B perynsitopax 1 Bbi3blBatoLLme cbom B ux pabote, YTO NPUBOOUT K
aBapunHbIM cuTyaumsam. Mpu Mcnonb3oBaHMM XOPOLLO OYULLIEHHOTO Y
BbICYLLIEHHOIO TEXHONOMMYECKOro Bo3ayxa nosblllaeTcs aPekTUBHOCTb U CPOK
aKcnnyaTaumm CUCTEMbI.

* VckroueHre NpUMeHeH s ropoYero NPUMPOAHOTo rasa. 3aMeLleHne
MPVUPOAHOTO ra3a CXKaTbiM BO34YXOM 3HAYMTENbHO MOBbILLAET 6€30MacHOCTb
paboTbl cucTeM nepepaboTku, TPAHCMOPTUPOBKU 1 pacnpedeneHus rasa. 31o
0COGEHHO BaXKHO A1 MOPCKUX YCTAHOBOK, A€ BbICOK PUCK BO3ropaHusi.

% CokpalleHve ammccmumn meTaHa. o oTyeTam y4acTHMKOB MporpamMmbl,
eXerogHoe cokpalleHne ammccumn metaHa coctaensieT 70 000 000 dyT.?
(1 982 179 M°) Ha y4aCTOK 1 3aBUCUT OT KONMMYECTBA YCTPONCTB 1 TUMOB
perynsTopos.



MepeobopyaoBaHve NHEBMaTUYECKON CUCTEMbI, paboTatoLLel Ha NPUMPOAHOM rase,
Ha MCMosib30BaHME TEXHOMOMMYECKOro BO3ayXa BO3MOXKHO Ha BCEX yYacTKax U

yCTaHOBKax Mo nepepabotke
npupoaHoro rasa. [ns
onpeneneHus bonee
3hPEKTMBHBIX METOAOB
nepeocHaLleHNsi CUCTEMbI
TpebyeTca npoBeneHve
TEXHUYECKOrO Y 3KOHOMUYECKOTro
obocHoBaHus. Crneayoline
OEeNCTBUS, KOTOpble
COMpOoBOXOAKTCSA OMMCaHNEM
KOHKPETHbIX NPUMEpPOB, 3aTpar,
COOTBETCTBYHLLMMU PACHETHLIMU
dopmMyrnamm 1 ConyTCTBYHLLMMM
dakTopamu, NOMOryT KOMMaHUAM
OLIEHUTb BO3MOXHOCTM TaKOro

Mpouecc NpUHATUA pelueHnn ans
nepeob6opyanoBaHNUA YyCTPOMUCTB,
paGoTaloLwmx Ha NPMPOAHOM rase, Ha
Mcnornib3oBaHWe TEXHONOrM4YeCcKoro Bosgyxa

1. OnpepgeneHne BO3MOXHOMO MecTa yCTaHOBKU
CUCTEM TEXHOMOrMYECKOro Bo3ayxa.

2. OnpegenexHune pauyoHanbHbIX NapaMeTpoB
CUCTEMBI.

3. OueHka CTOMMOCTHM NpoekKTa.
4. DKkoHOMUS rasa.
5. OueHka aKkoOHOMUYECKON 3PPEKTUBHOCTMU.

6. PaspaboTka nnaHa moaepHusauunmn.

nepeocHalleHn4.

JTtan 1: OnpeneneHne BO3MOXHOIO MecTa YCTaHOBKM CUCTEM
TEXHONOrn4Yeckoro Bosayxa. bonbLIMHCTBO perynmpyowmx cuctem, paboTaroLmx
Ha NPUPOAHOM rase, MOXHO nepeobopyfoBaTh Ha UCMOMb30BaHNe
TEXHONOrM4yeckoro Boadyxa. [ns OyHKLMOHNMPOBaHNS CUCTEMbI Modaum
TEXHOMNOrM4YeCcKoro Bo3gyxa HeobxoamMm KoMnpeccop, BOAOOTAENUTENN, CUCTEMbI
aneKkTpocHabxeHus n gpyroe obopynosaHuve. NepBbiM 3Tanom ANns yCnewwHoro
BbINOSHEHNS NpoeKTa nepeobopyaoBaHns ABNSETCS TLaTenbHoe obcrnenoBaHne
Yy4YaCTKOB U BbIsIBNEHVE Hanbonee yaavHbIX MEeCT AN ero 9KOHOMUYECKM
abdbekTMBHON peanusaumm. B oCHOBHOM, B NpoLecce NPUHATUS PeLLEHUiA BO
BHUMaHue BepyTcs Tpu rmaBHbIX hakTopa.

* PacnonoxeHue y4yacTKa. PacnonoxeHne y4qacCTKa MOXET OKa3aTb
3Ha4yunTerbHOE BITIMAHNE Ha Bbl60p 060pyD,OBaHVI9| N CTOMMOCTb YCTaHOBKU
CNCTEM TEXHOJTIOTMYECKOro Bo3ayxa. Harlpl/lmep, nepexoq Ha Takyr CUctemy
Heu,enecoo6pa3eH Ha AeueHTparin3oBaHHOM y4acCTKe, Koraa pesepByapbl
HaxoaATCA Ha 3HAYUTESNTbHOM PaCCTOAHUN MexXay cobon. Cucrema
TEXHOJ10Ir'M4eCcKoro sosayxa Hanbornee nogxoouTt Ans NPUMEHEHNA Ha MOPCKUX
nnaTd)opmax n 6epeFOBbIX npomMbICnax, roe 3JieMeHTbl NHEBMAaTUYECKOM
CUCTEMbI CKOHLUEHTPUpOBaHbl HA OTHOCUTESIbHO HebonbLUON NnoLwaau.

* KonuyecTBO NHEeBMaTU4Ye€CKMX YCTAaHOBOK. Yem Gonblue MHEBMATUYECKMX
perynsTopoB nepeobopygoBaHO Ha TEXHONMOMMYECKUIA BO3AYX, TEM Bbille
noTeHuMarn CoKkpaLLeH1si SMUCCUM 1 NMOBbILLEHNSI SKOHOMWUM ANsi KOMMaHWUN.
MepeobopynoBaHne NpubOpPOB Ha MPUMEHEHME TEXHONOIMYECKOrO BO3AyxXa
Hanbonee adhPeKTMBHO NPU NPOBEAEHUN KPYNMHOMACLUTaOHbIX N3MEHEHUI Ha
npomsbicre.

* JocTynHOCTb 3HeprocHabxeHus. Tak kak (yHKLUMOHNPOBAHME OCHOBHOW
YacTu CUCTEM TEXHOOMMYECKOTo BO3dyxa OCHOBaHO Ha paboTe Komnpeccopa ¢
3NEeKTPUYECKNM NPUBOAOM, BO3HMKAET HEOBXOOANMOCTb B UCTOYHMKE
GecnepeboiiHoi nogayn anekTposHeprm. MHorme y4acTku UMET COGCTBEHHbIE
reHepupyloLLIMe YCTAHOBKW, HO Ha MaslbIX U OTAANEHHbIX y4acTkax Ux HeT. [ns
HMX UCMOMb30BaHNE CUCTEM TEXHOOTMYECKOro BO3dyXa CTaHOBUTCS
HepeHTabenbHbIM 13-3a BbICOKO CTOMMOCTM aMeKTpoaHeprin. Bonee Toro, ans
y4acTKOB, UMEIOLLIMX FeHepupyoLLMe YCTaHOBKM, HEoBXoanMO NPOn3BECTY
pacyeT 1 y6eamTbcsl B I0CTAaTOYHOCTU BblpabOoTKM 3MEeKTPO3IHEprn s
noaaepkaHusi paboTbl CUCTEMBI, TAK KaK 3aTpaTbl HA MOAEPHU3ALIMIO
reHepaTopa MOryT 0KasaTbCsl CIMLIKOM BbICOKMMM. Ha oTaaneHHbIX NpoMbicriax
criegyeTt paccMOTPETb BO3MOXHOCTb UCMONb30BaHMS COMHEYHOM SHEeprnm nnm
reHepupoBaHmMe 3NEKTPOIHEPTN B MUKPOTYPOMHAX.



[MNpakTuyecku meton;:

B nHeBmatuyeckon cucreme
ncnonb3yetcs 1/3 Bo3gyxa
ANsi TEXHONMOrNYECKMX
uenen, 2/3 - ons paboTbl
BCMOMOraTefnibHOro
obopyaoBaHus.

dtan 2: OnpepgerneHne pauuoHanbHbIX NapaMmeTpoB cucTembl. Mocrne Boibopa
MecTa BbIMNOSTHEHWS NPOEKTa BaXkHO ONpefenuTb paLyoHarnbHble TeEXHUYecKue
napameTpbl CUCTEMbI TEXHOMOrMYecKoro Bosayxa. Heobxoaymas MoLLHOCTb
CUCTEMbI HanNpsIMYIO OMNpPeaenseTcsl KONMYECTBOM CXKaToro Bo3ayxa,
noTpebnsieMoro OAHOBPEMEHHO MHEBMATUYECKUMU PETYNATOPaMU 1
BCMOMOraTesibHbIM 060pya0BaHMEM.

* TpeGoBaHUA NO TEXHONOrNYECKOMY

Bo3ayxy. O6bem TEXHOMOIrMYECKOro BO3ayXa, MpakTuyeckuit meToA:
HeobxoanmMbI NSt NHEBMATUYECKUX CUCTEM 1 yT.? B MUH. BO3AyXa Ha
yrnpaeneHusi, 3KkBUBarneHTeH obbemy rasa, KOHTYp yrpaBneHus

NCnonb3yemMoro A5 paboTbl CyLeCTBYIOLLEN

annapaTtypbl, OTPerynMpoBaHHOW Ha NOTepy BO3dyxa BO BpPeMs npoLecca
cyLwku. Tekylimin o6bemM noTpebnsemMoro raza MOXHO onpeaenuTb nyTem
MPSMOro CYUTLIBAHUSA MOKa3aHU CHETYMKa (ECrn CHETUMK yCcTaHoBMeH). Mpu
OTCYTCTBMWN CHETYMKOB MOXHO BOCMOMb30BaThCA AaHHLIMWN MPaKTUYECKOTO
MeTOAa, yCTaHaBnmBatoLLero pacxog ogHoro gyt.? B MuH. (0,02 M*MuH.)
TEXHOMOMMYECKOro BO3ayxa Ha KOHTYP 3aMKHYTOW CUCTEMbI YNpaBneHus
(BKMIOYAIOLLYHO PErynATop ynpaBneHns 1 perynupyomn Knanat).

MepBoHayYarbHbIN pacyeT Tpebyemoro obbema

TEXHONOMMYECKOro Bo3ayxa AOSMKEH MpakKTuyeckuii MeToA:
NPOU3BOAUTLCA C YH4ETOM MOTEPL B NpoLiecce 5% TaREEEEED B
ocyLkn. OBbIMHO MeMOpaHHbIe OUNETPbI MOMOLIAETCH MEMBpaHOit
ocyLumTenen Bo3gyxa notpednsot 17 npoueHToB ocyLmTens

nogaBaemMoro Bo3gyxa. B pesynbrate OLIEHOYHbIN

obbem I'IOTpe6ﬂeHI/IS'-| TEeXHOJNOorm4eCckoro Bo3gyxa cocraBrndeTr 83 npoueHTa oT
o6LLero nogaBaemMoro oobema cxxaToro BO34yXa. Ons (*)yHKLI,I/IOHI/IpOBaHI/Iﬂ
BNaronornoTunTena He Tpe6yeTc;| BO34YyX, N OH HE HYXX[AETCA B PEryrimpoBKe.

% lMoTpebneHune Bo3gyxa BCcnomMoratenbHbIM o6opyaoBaHuem. Cxarbli
BO3yX MOXET UCMONb30BaThCs Ansi paboThl BCcnomoraTenbHoro obopyaoBaHus,
BKIItOMas cTapTep ABUratensi, HacoCbl C MHEBMATUYECKUM MPUBOLOM,
NMHEeBMaTUYECKME UHCTPYMEHTLI (MHEBMAaTUYECKUIA ra€4YHbIN KoY YaapHOro
OEeNCTBUSA), yCTPOMUCTBA MNECKOCTPYMHON O4UCTKK. B oTnnume ot
TEXHOIOrMYeCKOro Bo3ayxa, Bo3ayx BCNOMOraTensHoro 06opyaoBaHust He
TpebyeT ocywwkun. YacTota ncnonb3oBaHns AaHHOro obopynoBaHUsa N 0ObEMBI
noTpebnsieMoro Bo3gyxa paccMaTpuBatoTCst Kak JonorHuTeNbHble. KoMnaHusm
HeobXoaMMO OLEHUTL BO3MOXKHOCTb MCMONb30BaHUS CXKaToro Bosgyxa Ha
OpYrvX yCTaHOBKaX HEMOCPEACTBEHHO HA MeCTe, C Y4eTOM 0cobeHHOoCTeN
yyacTka, paccMaTpuBasi U BO3MOXHOCTb YKPYMHEHUS NpoMbIcna.
MpakTnyeckMn MeTop yKkasblBaeT, YTO MakCUMasibHbIA pacxom, CXXaToro
BO3yxa, HeobXxoAMMOro Ans Nepuoamnyeckoro gyHKLMOHMPOBaHUS
BCromoraTernbHoro o60opyaoBaHus, NPeBbLILLAET B ABa pa3a YCTaHOBMBLUNIACS
06bem noTpebrneHns TEXHONOrM4ecKoro Bo3gyxa.

Ha puc. 4 npeacrasneH pacyet obbema TEXHONOrMYeckoro Bosayxa ans paboTbl
Komnpeccopa. Vcxogsa us gaHHbIX npaktuydeckoro metoda (1 gyt /MuH.

(0,02 mM*MUH.)/KOHTYP ynpaBrneHust), TekyLlee NoTpebneHne rasa MoXeT COCTaBUTb
35 yT.*/MuH. (0,99 M*MUH.) OCYLLEHHOIO TEXHOMOrMYECKOro Bo3ayxa. YuntbiBas,
4yTO NoTpebneHne Bo3gyxa OCyLUMTENEM COCTaBnseT 17 NpoUeHTOB OT obLLero
nogasaemMoro oobema, obLUy NoTPeOHOCTL B TEXHONOMMYECKOM BO3AyXe
coctaBnset 42 dyt.*/MuH. (1,18 M*/MuH.). C yyueToM nNoTpebHOCTY BO3ayxa Ans
BCnomorarensHoro obopyaoBaHus B oobeme 70 dyT.*/MuH. (1,98 M*/MuH.) obLmn
pacxof cxartoro Bosayxa no npoekty coctasut 112 doyT./mMuH. (3,17 M*/MUH.).



Puc. 4: PacuyeT napameTpoB KOMnpeccopa rnpu nepeocHalleHum razoBbIxX
NHEeBMaTU4eCKMX YCTPOMCTB Ha UCNOJNIb30BaHNEe TEXHONOINM4YeCcKoro Bo3ayxa

HaHo: | YuacTok co cpegHnM 06beMOM ra3ogo0blun, OCHALLEHHbIN
NHEBMATMYECKMMM YCTPONCTBAMU, MMMKONEBLIM BOOOOTAENMUTENEM,
KoMnpeccopoMm, 35 KOHTypamu ynpaBneHus npy cpegHem obbeme
noTpebneHns rasa BcnomoratenbHbiM obopynosaHuemM 10 yT./MUH.
(0,28 mM*/mMuH.) anst obecneveHnss padoTbl MHEBMATUYECKMX HACOCOB U
3arnycka gBuraTtens komnpeccopa.

A = O6wuin o6bEM CxaToro rasa

lau = NoTpebreHne TEXHONMOrMYECKOro Bo3ayxa

las = [Nlogada TexHOnorm4yeckoro Bo3ayxa

Uas = Nogayva Bo3gyxa Anst BCrnoMorarernbHoro o6opynoBaHns
L = KoHTypb! yrpaBneHus

Mpaktnyeckui metod: 1 dyT.’/muH. (0,02 M*/MWH.)/KOHTYpP ynpaBneHus
ONs pacyeTa CUCTEMbl TEXHOMOMMYECKOrO BO3AyXa.

MpakTnyeckun meton;: 17% Bo3ayxa normnoLlaeTcss MeMOpaHHbIMM
OCYLUUTENSAMMN.

MpakTnyecknin meToa: B MHEBMATUYECKOM cucteme ucnomnbayetca 1/3
BO34yXa A1is TeXHoMNormdecknx Leneu, 2/3 - anst pabotbl
BCMoOMoOraTenbHOro o6opyaoBaHus.

PacueT: A = Heobxoanmas MOLIHOCTb BO3AYLUHOIO KOMMpeccopa.

A = |As +UAs

lau =L x (1 coyT.*/muH. (0,02 M*/MUH)/KOHTYpP ynpaBneHusl)
las = |Au/(100% - ro Bo3gyxa, NpoXoAsLlero Yepes OCyLUnTerb)
Uas = |Au X (MCnonb3oBaHNE YacTy BO3Ayxa BCMOMOraTesibHOro

o6opyaoBaHus) / (MCNoONb3oBaHNE YacTN TEXHONOMMYECKOrO BO3ayXa)

L =(35 x 1)/(100%-17%)+(35 x 1) x (2/3)/(1/3)=112 dyT./MuH. (3,17 M/MuH.)

OT1an 3: OueHka CTOMMOCTH npoekKTa. OcHoBHbIe pacxonbl No yCTaHOBKE U
SKCrlyataunm CUCTeM TEXHONMONMYECKOro Bo3ayxa BKIMKOYaKT pacxodbl Ha
YCTaHOBKY KOMMNpPeCcCcopa, OcyLLII/ITeJ'IeIZ, pesepByapoB N AIEKTPOIHEPIUID.
dakTn4eckasi CTOMMOCTb YCTaHOBKM HArpsAmMyto 3aBUCUT OT NapaMeTpoB
yCTpOVICTB, MX PacnornoXeHnda n gpyrmx ocobeHHocTEN y4acTKa. CtoumocTb
TUNOBOIO NepeocCHalleHNA ra3oBbiX NHEBMATUYECKUX CUCTEM YyrNpaBlieHNA Ha
MCNoJib30BaHME CXaToro TexXHOsI0rmM4eCckoro Bosayxa I'IpI/I6J'IM3VITeJ'IbHO cocTaBnaeT
$35 000 - $60 000.

[nsi OLEeHKM CTOMMOCTM KOHKPETHOIO NpoekTa HeoBXoAMMO onpenennTb 3aTpaThbl
Ha KOMMpeccop, OCYLLUUTENW, pe3epByap 1 ANeKTPOdHePruo. bonbLIMHCTBO
MOCTaBLLMKOB NPeaoCTaBnsieT pacyeT CTOMMOCTM 060pyaoBaHNs U HAOpMaLmo
Mo YCNOBWSIM YCTaHOBKM (BKIO4as pa3Mep KOMNpeccopa, MOLLHOCTb ABuraTens,
06beMbl 3HepronoTpedbneHnss 1 BMECTUMOCTb pesepByapoB). KomnaHum moryT
NCnonb30BaTh criegyowme AaHHbIE N0 OCHOBHbLIM KOMMIEKTYHOLLMM Y3aM CUCTEM
ONsi pacyeTa MornHoW CTOMMOCTU YCTaHOBKM CUCTEMbI TEXHOMOrMYECKOro Bo3ayxa.




* CrtommocTb komnpeccopa. OObIMHO Ha MPOMEICIIE YCTaHABMNMBAKOT ABa
koMnpeccopa (pabounii 1 pe3epBHbIN) Ansi NOBbLILLEHUS HAAEXHOCTU U
obecneyeHnst HenpepbIBHOM JOOLIYM ra3a BO BPEMS TEXHUYECKOIO
0BCny>XMBaHMSA UK KanuTanbHOrO PEMOHTAa O4HOrO U3 HUX. MOLLHOCTb
KaXxgoro KoMmnpeccopa AomkHa ObITb 4OCTAaTOMHOW Anst MPOU3BOACTBA BCEro
HeobXxoaMMOoro no NpPoekTy oobemMa BO3ayxa (T. €. TEXHOMOMMHYECKOro BO3AyxXa 1
BO3yxa BCromoraTensHoro obopynoBaHus). Ha puc. 5 npvBeneHbl LeHbI 1
OLleHKa 3KCMIyaTauMoHHbIX 3aTpaT A ManbiX, CPeHMX U GonbLUnX
KOMMPECCOPOB. 3aMeTVM, YTO KanuTasbHbIN PEMOHT BUHTOBOIO KOMMpeccopa
HeoOXxoaMMo NpoBOANTL Kaxkadble 5-6 neT. Tako peMOHT 0ObIYHO BKIIOYaET
3aMeHy OCHOBHBIX YacTeii ¢ NpuGnmnauTenbHoi ctonMocTbio $3 000 1
Tpynosatpatamu $500, a Takke npeanonaraet Bo3spar $500 3a yactu
KoMnpeccopa, ObIBLUME B SKCMyaTauum.

Puc. 5: CtonmMocTb BO34yLLIHOIro Komnpeccopa

Pa6ounn O6bLem Tun Mow- | CtoumocTtb | MogoBoe Cpok
pasmep | Bo3gyxa Komnpec- | HocTb, | oGopygo- o6ecny- | akcnnya-
cyT.? copa n.c BaHus, $ XXuBaHue, | Tauum,
(mM?)/MUH. $/ron ner
Maneim | 30 (0,85) | MNopLuHeBoW 10 2 500° 300 1
CpegHun | 125 (3,5) | TypOuHHbBIN 30 12 500 600 5-62
Bonbwon | 350 (10) | TypbuHHbIN 75 22 000 600 5-6*

'BkroYaeT CTOMMOCTL KOMMpeccopa 1 pesepsyapa.
BoCCTaHOBMEHME KOMMPECCOPa BKITHOYAET 3aMEHY OCHOBHbIX YacTem ¢

npubnusutensHoi ctonmocTbio $3 000 1 TpyagosaTtpatamu $500, a Takke
Bo3Bpat $500 3a YacTu Komnpeccopa, ObIBLUME B SKCMyaTaLMN.

* PesepByap. CvcTema nogaym cxatoro Bo3fyxa BKIHOYaeT pe3epyap, B
KOTOPOM MOAAEPKMBAETCS NOCTOSIHHOE AaBMNeHue Bo3ayxa npu pabote u
OTKJTOYEHUM KOMMNpeccopa. M3 onbiTa NpakTU4ecKoro NPUMEHEHUsS! U3BECTHO,
4yTO Ha 1 rannoH emMkocTn pesepyapa npuxoautcsa 1 dyT.’/muH. (0,028 M*/MUR)
cxaToro Bosayxa. Ha puvc. 6 npvBeaeHa CToMMOCTb 000pyA0oBaHWS Ans
pe3epByapoB MasiblX, CPeAHNX U GonbluMx pa3mepoB. PesepByapbl 0ObIYHO He
TPeOYIOT 3aTpaT Ha SKCMyaTauulo U TEXHUYECKOe 0BCyK1BaHue.

Puc. 6: CtonmocTb pesepByapa

Pabouunn O6bem Bo3gyxa, CtommocTb 06opyaoBaHus,
pasmep ransfoHsbl (m°) $

Manbin' 80 (0,3) 500

CpenHui 400 (1,5) 1 500

BornbLuon 1 000 (3,8) 3 000

'Manble nopLUHEBbIE KOMMPECCOPbI MOLHOCTLI0 10 n.c. 1 MeHee 06bI4HO
NMOCTaBMSAKTCA C MPOMEXYTOYHBIM Pe3epBYapOM.




* CTOMMOCTb OCyLUUTENA Bo3gyXa. Tak Kak TEXHONMOMMYECKUiA Bo3ayX OOKeH
ObITb O4EHb CYXMM BO U3b6exaHne 3acCopeHnst U BOSHUKHOBEHWS! KOPPO3K,
cKaTblii BO3OyX 0ObIYHO MponyckaroT Yepes ocylumTernb. Hanbonee wmpoko
UCMONb3YIOTCA OCYLUMTENM MarblX U CPedHNX pa3MepoB C NPOHULIAeMOoM
mMeMm6paHoi. Ha KpymnHbIX MHeBMaTUYECKMX CUCTEMAaX MOXHO yCTaHaBNMBaTh
MHOroMeMGpaHHbIe OCYLLUUTENW U Gornee 3KOHOMUYHbIE OCYLLUTENN C
BJ1aronornoTMTeNbHbIM CIoem 13 okcuaa antoMuHns. MembpaHHble dounsTpbl
yOanstoT MacnsHbIi TymaH 1 TBepapble YacTvubl. OHU He MMEIT NOABUKHbIX
Y3r10B 1 MO3TOMY OTNINYAOTCA HU3KUMM IKCMTyaTaLMOHHbIMU 3aTpatamu. Ha
puvc. 7 NpeacTaBneHbl LieHbl U 3KCMyaTaUMOoHHbIe 3aTpaThl AN ocylumTenei
pasnuyHbIX pasmepoB. OcylunTenb NpaBuIbHO NogoGpaHHoro pasmepa
obecrneynBaeT NoAroToBKY HEOOXOAUMOrO KoNMYecTBa rasa ass nogaqv B
CUCTEMY TEXHOIOMYECKoro Bo3ayxa.

Puc. 7: CtoumocTb ocywiuTensi Bo3gyxa

Obwem AkcnnyaTauuok-
Pabouun | Bo3pyxa, CtoMMocCTb yarau
Tun ocywwuTens Hble 3aTpaThbl,
pasmep |yt /MUH. oGopyaoBaHus, $
$/ron
(M*/MuH.)
Manemn | 30 (0,85) Memb6paHa 1 500 500
CpegHuin | 60" (1,7) MembpaHa 4 500 2 000
Bonbwon | 350 (10) | Okena antoMmnHuA 10 000 3000

"HanbonbLnii pasmep membpaHbl; HEOXOAMMO UCMONb30BaTh HECKOITbKO
YCTaHOBOK GorbLuero oobema.

Ha ocHoBe 1cnornb3oBaHNs NpyBeAeHHON Bbille MHOPMaLM MOXHO paccynTaTb
MOJSHYI0 CTOMMOCTb YCTaHOBKM 060pyaoBaHMs No npoekTy. Ha puc. 8 npeacrasneH
nogo6HbI pacyeT Ha OCHOBE paHee paccMaTpuBaeMoro nprymMepa yyactka co
cpegHM o6bemom obbluM ras3a, Ha KOTOPOM MOTPEBHOCTb B TEXHONOMMYECKOM

Puc. 8: PacyeT cTOMMOCTU MOHTaxa

HdaHo:

Komnpeccop (2) = $25 000 (puc. 5)
Pesepeyap (2 HeGonblumnx) | = $1 000 (puc. 6)
MemGpaHHIi ocywmtens | = $4 500 (puc. 7)

KoadhdbmumeHT MoHTaxa =15

PacuyeT nonHo” CTOMMOCTU MOHTaXa

Pacuet nonHown ctonmocTn | = LleHa komnpeccopa + LleHa
MOHTaXa pe3epByapa + LleHa ocywimtensi

=$25 000 + $1 000 + $4 500
= $30 500

OO6Lwasa cToumocTb = LleHa obopyaoBaHus x KoadhduumeHT
MOHTaa

= $30 500 x1,5
= $45 750




BO3ayxe cocTaBnseT 42 dyT./mMuH. (1,18 M*/MUH.), @ MakcMManbHasi NOTPebHOCTb
BO3yxa AN BCrioMoraTesbHbIX cucteM pasHa 70 pyT.3/MuH. (2 M*MUH.) (nonHas
noTpebHOCTb B cxxaTtoM Bo3gyxe coctaBnseT 112 dyT.3/MuH. (3,17 m*/MuH.)). Mpu
OLIEHKe CTOMMOCTM MOHTaxa 060py0oBaH/s B ra3oBOM OTpachuM MPUHATO cYMTaTh,
YTO TpyZO3aTpaThl Ha YCTAHOBKY COOTBETCTBYHOT CTOMMOCTM 060pYAOBaHMS (T. €.
CTOMMOCTb 0O0PYL0BaHMS NPU MOHTaXe yABauBaeTCsl). Takon BapuaHT NoaxoauT
Ans KpynHorabapuTHBLIX CUCTEM TEXHOMOMMYECKOro BO3yXa C OCYLLKOW
BaronornoTuTenem, Ho Ans HeGonbLUMX NepefBMKHBIX CUCTEM, MOHTUPYEMbIX Ha
pame, NpW pacyeTe MOMHOM CTOMMOCTW MOHTaXa CrnefyeT NPUMeHsTb
koadpcpuLmeHT 1,5 (Tpygo3aTparbl COCTaBAT NOMIOBUMHY CTOMMOCTY 060pya0BaHNUS).

JononHutensHO K 3aTpaTtam Ha nepeocHalleHe HeobXoauMOo YYnTbIBaThL 3aTpaThl
Ha aneKTpPo3Hepruio, obecneunsaroLyto PyHKLMOHMPOBaHNE cucTeMbl. 3aTpaThbl
Ha 3MEeKTPOIHEPIUIO ABMSIOTCA OCHOBHBIMU B 9KCMIyaTaLMOHHON CTOMMOCTU
KoOMMpeccopa, eCNN Ha y4acTKe He YCTaHOBMNEH COOCTBEHHbIV FrEHEPUPYOLLIMIA
Bnok. MNpopomkas paccMOTpeHve Npumepa, MOXHO MPEANONoXUTb, YTO LieHa
3neKkTpoaHeprum 7,5 LeHToB/kBTY, a B paboTe npu NOMHON Harpyske HaxoguTcs
OOVH KOMMPECCOop, 3KChyaTupyembli Ha NOMNoBuHY pabodero uukna
(koadpbmumeHT ncnons3oBaHuns 50%), BTOPoOW koMApeccop - pe3epBHbIn. B
pesyneraTe rnony4yaem, YTo 3aTpaTbl Ha anekTpoaHepruo coctasnsoT $13 140 B
rog. [JaHHbIn pacyeT npyBegeH Ha puc. 9.

Puc. 9: PacyeT CTOMMOCTU 3NMEeKTPO3Heprum

OaHo

MoluHocTb aBuratens =30 n.c.
KoacbdumumeHT ncnonssosanus (KN) | = 50%

CTOMMOCTb 3MNEKTPO3HEPTUN = $0,075/kB14

PacueT aHepronoTpe6neHus:

OHepronoTpebneHne = MOLUHOCTb ABuratens * PO
LieHbl 3rEeKTPO3Heprum

=130 n.c. x 8 760 y/rog x 0,5 x
$0,075/kBTy4]/0,75 n.c./kBT

= $13 140/rop

Atan 4: dkoHOMUSA rasa. [Ins onpeaeneHust SKOHOMUK rasa, nosly4yaemon B
pesynbraTte yCTaHOBKM CUCTEMbI TEXHOMOMMYECKOro BO3ayxa, Heobxoanumo
onpenenuTb cTaHaapTHble 06bEMbI YTevek (MOCTOSIHHbIE YTEYKN U3 CETU
Tpybonposoaa, NpubopoB KOHTPOMS U T. A.), @ Takke UX MakcuMasibHble 06beMmbl,
CBSI3aHHbIE C ABWXEHUSIMU B PETYNMPYHOLLMX yCTporcTBax. OanH 13 MeTonoB
npeanonaraeT CocTaBlieHNe NePeYHs BCEro perynupytoLlero o6opyanoBaHus,
OLIeHKY CTaHAapPTHOWM M MaKCUMarbHON 3MUCCUIA, ONpeaeneHne 4acToTbl
3KcnyaTaumm npubopos 1 obbema yTedek U3 cetu TpyGonpoBOAOB.
MpounseoguTenu perynupytoLlero o6opynoBaHns 00bI4HO NPeOCTaBMSOT AaHHbIE
Mo CTaHAAPTHOWM U MaKCUMarbHON 3MUCCUN AN KaXAoro Tuna npnubopos 1 Mo
Kaxxgomy BMAy onepaumin. T AaHHble cregyeT yBenuunTb Ha 25% Ans Kaxpgoro
YCTPOWNCTBA, HaxoasLerocs B akcnnyataumn 5-10 net 6e3 kanutanbHOro peMoHTa,
n Ha 50% anst npubopos, akcnnyaTupyembix 6onee 10 net 6e3 kKanuTanbHOro
peMOHTa, Ass yyeTa pocta 06bEMOB yTeYek B pesynbrate u3Hoca 060opynoBaHus.
[na NoBbILIEHMS TOYHOCTU MOXHO TaKKe YCTaHOBUTL CHETYMK, MPU YCIOBUM
NPOBEOEHNSI MOHUTOPUHIA B TEYEHWE ANUTENbHOMO BPEMEHU U perncTpauum
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nokasaHun BCero BCNOMOraTenbHOro O60py,EI,OBaHVIFI, pa60Ta}ou.|,ero Ha rase (T. e.
HaCOCOB, CTapTepoB asuvratenen, NPMBOAHbLIX MEXaHU3MOB W 3aropHbIX KJ'IaFIaHOB).

B otuete EPA "BapuaHTbl COKpaLLeH1s SMUCCUM MeTaHa M3 MHEBMAaTUYECKNX
YCTPOWCTB B ra3oBON NpoMmbIlLneHHOCTN" cepum "OnbIT NpUMeHeHns" NpuBoanTCS
nepedeHb Mapok, Mogenen 1 AaHHbIX ra3onoTpedneHns Ans WMPOKOro CnekTpa
NMHEBMAaTMYECKMX YCTPOWCTB, UCMONb3yeMbIX B HAcTosILLee BpeMs. Tam xe
NPUBOANTCH MHPOPMALIMSA O NPOM3BOAMTENSAX U AaHHble (DAKTUYECKUX N3MEPEHUI,
NpoBedeHHbIX TaM, rae 3T0 ObINo BO3MOXHO (CM. [MpunoxeHue k otyety). [ns
YMPOLLEHUS pacyeToB IKOHOMUM rasa B JaHHOM aHanuse MOXHO BOCMONb30BaTbCA
PacCMOTPEHHbIM BbILLE MPAKTUYECKUM METOOOM. DKOHOMMS ra3a Ha yyacTke Co
cpeaHum ob6beMom obblun, NpuBeaeHHas Ha pyc. 4, paccyuMTaHa npu yMmepeHHbIX
ob6bemax yteuek 35 yT.*/MuH. (0,99 M*/MuH.) ona 35 NnHeBMaTUYECKMX
perynsaTopoB, ¢ y4eTOM NePMOAMYECKOro NCMoMnb30BaHWS rasa Ans craptepa
ABuratensi KoMmnpeccopa 1 HebornbLUMX MHEBMATUYECKUX HACOCOB,
nepekaunBaroLmx XMMMYECKNe BELLEeCTBa (3amMeTnM, YTO nepeobopyaoBaHue
AaHHbIX YCTAHOBOK AAET NPsSMYI0 9KOHOMMIO ra3a OT UCKIHYEHUS SMUCCUMN).
MpupoaHbIN ra3 He NCMomnb3yeTcs B MHEBMATUYECKNX MHCTPYMEHTaxX Unm B
06opyaoBaHMN NECKOCTPYNHOM OYUCTKM U UX paboTa OT JONOMHUTENBHO
nogaBaeMoro CXXaToro BO3fyxa He CHmKaeT ammuccuio MetaHa. lNMpegnonaras, 4To
cpeaHun exxerogHbIv notok rasa 10 dpyT.*/MuH. (0,28 M*MuH.) He Byaet
NCMNONb30BaTbCSA PErynupyowmumMmn yCTponcTBaMm, 9KOHOMKS ra3a CoCcTaBuT

45 dpyT.}MuH. (1,27 m*/MuH.). Ha puc. 10 nokasaHo, YTO SKOHOMUS COOTBETCTBYET
23 652 Tbic. chyT.* (669,7 M°) rasza B rog, npu ero rogosoi ctoumoctn $71 000.

Puc. 10: PacyeT 3KoHOMUM rasa

OaHo

[MoTpebrieHne rasa B = 35 dy1./mMuH. (0,99 M*/MUH.)
TEXHOIMOrMYECKUX LIensx

lMpouve ycTponicTea - =10 doyT.’/MuH. (0,28 M*/MUH.)
notpeburtenu rasa

Pacuet cTOMMOCTU C3KOHOMMEHHOrO rasa

O6Lem 3KOHOMMKM = TexHonornyeckoe UCrnonb3oBaHue +
npmnpoaHoro rasa Vcnonb3oBaHue ons apyrmx uenen

= 35 doyT.*/MuH. (0,99 M*/MuH.) +
10 dyT.*/MuH. (0,28 M*/MKH.)

= 45 y13/MuH. (1,27 M¥/MUH.)

ExerogHbin o6bem =45 dy1./MmuH. (1,27 m¥/muH) x 525 600
3KOHOMUW rasa MuH./rog /1 000

= 23 652 TbIC. pyT.}/rog (669,7 m*/ron)

ExeronHas ctoumocTb | = 06bem x $3/ Tbic. dyT.® ($106/TbIC. M°)

C3KOHOMIIEHHOrO rasa
= 23 652 TbiC. yT.}/rog (669,7 m¥/rog) x $3/

Thlc. cpyT.? ($106/TbIC. M°)
= $71 000/rog

OT1an 5: OueHka 3koHOMUYeckon 3thpheKTUBHOCTU. DKOHOMMYECKas

3P PEKTUBHOCTb 3aMeEHbI MPUPOAHONO rasa Ha TEXHOMOMMYECKUIA BO3ayX B
MHEBMAaTWUYECKOWN PEryNMpYoLLEN cucteMe MOXET ObiTb OLiEHEHaA HA OCHOBE
MPsSIMOro aHanm3a 3aTpar U pesyrbTaToB.



Ha puvc. 11 npuBoanTCcs npymMep aHanmaa 3aTpat M pesynsraToB A1 ydacTka co
cpegHum obbeMom o6bIumM ra3a. [BmkeHre OeHEXHbIX CPeacTB B TedeHne 5 net
npeacTaBeHo C Y4EeTOM UCXOOHbIX AaHHbIX Ha puc. 8 n 9 (Moka3aHo B ckobkax) u
NpubbInu, paccymTaHHomn Ha puc. 10. ExxerogHble 3aTpaThl Ha TEXHUYECKOE
obcnyxvBaHne KoMNpeccopa W OCyLLUUTENen BO3Ayxa B3ATbl U3 pUC. 5 1 7. YUTeHbl
Takke 3aTpaTtbl Ha KanuTanbHbIA PEMOHT KOMMpeccopa Yepes 5 neT no AaHHbIM
puc. 5. Ynctas npmeegeHHast ctoumocTb (NPV) paBHa Npubbinu 3a BeIYETOM
3aTpar B TEYEHUE MATU NET, MPU EXXEroOHON CTaBKe ANCKOHTUPOBAHNUS
10npoLeHTOB. BHYTpeHHss HopMa peHTabenbHOCTY OTpaXaeT CTaBKy
AnckoHTupoBaHus, npu kotoport NPV paBHa Hynto.

Puc.11: SkoHOMMYECKMI aHanNn3 nepeocHaLleHuss Ha CUCTemMy
TEXHONIOrMYeCcKoro Bo3ayxa

0 rog, 1 rog 2 rog 3 rog 4 ron 5rog

CtommocTb YCTaHOBKW,

3 (45 750)

CTOUMOCTS KGN, U (13 140)" | (13 140) | (13 140) | (13 140) | (13 140)
Tex. oben., § ° (3200)* [ (3200) | (3200) | (3200) | (3200)
CrounmocTb 0 0 0 0 0 (4 800)

KanpemoHTa, $

O6Lwast coumocTs, $ | (45 750) | (16 340) | (16 340) | (16 340) | (16 340) [ (21 140)

OkoHomus rasa, $ 0 71000* [ 71000 [ 71000 [ 71000 | 71 000

logoBoe ABVXKeHVe

(45 750) | 54 660 | 54 660 [ 54 660 | 54 660 | 49 860
OEeHeXHbIX cpeacTs, $

COBOKYMHbIN NPUTOK

(45750)( 8910 63 570 | 118 230 | 172 890 | 222 750
OeHexHbIX cpeacTs, $

lNMepuoa okynaemocTu 10

IRR 177%

NPV® $158 454

'OneKkTposHeprusa nNpu UeHe 7,5 LueHToB/kBTY

23atparthbl Ha TexobcnyxusaHue BkntovaoT $1 200 Ha paboTy komnpeccopa u
$2 000 Ha 3ameHy MeMGpaHbl OcyLLMTENS BO3ayXa

*KanuTanbHbI peMoHT koMmnpeccopa $3 000 npu 10% rogoBoi HNALMS.
“CTtoumocTb rasa = $3/Tbic. yT.* ($106 Thic. M°)

nctas npuBeaeHHas CTOMMOCTb HOBaHa Ha CTaBKe JUCKOHTUPOBaHUA
*Yucra eneHHasa ctoumocTb (NPV) ocHoBaHa Ha cTaBke OUCKO oBa
10% B TeyeHue 5 ner.

Otan 6: PaspaboTka nnaHa moaepHu3auuu. lNocne npoBeaeHns TEXHNYECKOro U
39KOHOMMYECKOro 0OOCHOBaHUSI MPOEKTa Nepexoia Ha CUCTEMY TEXHOMOTMYECKOro
BO3ayXa crieqyeT paspaboTaTe CUCTEMHbIV NIlaH MoAepHU3aLUmmn. AToT nnaH
MOXET BKIOYaTb YCTAaHOBKY ra3oBoro c4etT4mka B JIMHUAU Fa3OCHa6)KeHI/IF|, pacyet
KOnmnyecTBa KOHTYPOB yrnpaBsrieHus, obecrnedveHne becnepebonHon nogaym
3NEKTPO3HEPrum AN paboTbl KOMNpPeccopa U 3aMeHy CTapbliX, U3HOLLEHHbIX
perynsiTopoB ynpaerneHns ¢ BbICOKUMK yTedkaMmu. Bce 3ameHbl pekomeHayeTcst
NpOM3BOANTE OOHOBPEMEHHO A1 CHVXKEHUS Tpy4o3aTpar M NpoCcToeB. 34ech
TakKe MOXHO NPeayCMOTPETb naparnnenbHble AeNCTBUS NO yCTaHOBKe NpubopoB ¢

13



HM3KOWN CTEMNEHbIO YTEYEK N MEPEXOL HA CUCTEMY TEXHOMOMMYECKOTO BO3AYXa.
OKOHOMMSA OT MPUMEHEHMNS CUCTEMBI TEXHONMOMMHYECKOTO BO3YyXa U OT YCTAaHOBKM
NMHEBMATUYECKMX NPUOOPOB C HU3KOWM CTEMEHBIO YTEYEK, COKPaLLaLLMX SMUCCUIO
MeTaHa, ofguHakoBa. [Npu kakux bl 06CTOATENBCTBAX HU NpoXogua 3ameHa
NMHEBMATUYECKMX YCTPOWCTB, HAaNpUMep, NePeXos C MEXaHNYECKOM Ha
3MNEKTPOHHYIO CUCTEMY YNPaBMeHs, CyLLECTBYIOLLME MHEBMATUYECKNE YCTPOCTBA
OOIMKHbI 3aMEHSITBCA Ha OCHOBE €4MHbIX 3KOHOMMUYECKMX MoKasaTenen,
obcyXaeHne KOTOpbIX MPUBOAUTCH B YNOMSHYTOM paHee otyeTe EPA "BapuaHTbl
COKpaLLeHNs1 SMUCCUN MeTaHa U3 NMHEBMATUYECKMX YCTPOMCTB B ra30BON
NPOMbILLNEHHOCTU" cepun "OnbIT NpUMeHeHUs".

HekoTtopble napTHepsbl nporpammbl EPA Natural Gas Star otmedatoT B cBomUx
oTyeTax, YTO NepeocHaLLeHNe ra3oBbiX MHEBMATUYECKMX CUCTEM YNPaBNEHNSA Ha
NCMNOnb30BaHNe TEXHOMOMMYECKOro BO3AyxXa SBMSIETCS €QUHCTBEHHBIM UCTOYHMKOM
COKpAaLLEHNST SMUCCUN METaHA U MONYYEHUSA 3HAYNTENBHON SKOHOMUU AEHEXHbIX
cpencTB. Ha puc. 12 npuBegeHbl Hanbonee nokasaTernbHble JOCTUXEHUS
HekoTopbIX NapTHepoB nporpammbl Natural Gas STAR, 0 KOTOpbIX OHU COOBLLMAN
B CBOMX OTYeTax.

Puc 12: OnbIT napTHEPOB NporpaMmmbi

MapTHep OnucaHme npoekTa Crou- lonosoe lopoBas Mepuon
npor- MocTb | COKPALIEHNE [ sropomus, | okynaemoc-
pamMMbl npoekTa, 3MUCCUN TbIC. $/F0ﬂ1 ™, mec.?
Gas STAR $ Gyt (M*)rog
Unocal YCTaHOBWUMMN CUCTEMY CXKaTUS
BO3ayxa Ha npombicrie Fresh Water 69 350
Bayou, Southern Vermillion Parish, 60 000 (1 964) 208 050 <4
wrat JlynsmaHa.
Texaco? YcTaHoBWUN CUCTEMY CXKaTUS
BO3AyXa Ans YNpaBneHns MHeB- 23 000
MaTueckumu ycTpoiicteamn Ha 10 | 40 000 (651) 69 000 7
npombicriax Ha tore wrarta JlynsvaHa
Chevron® MNMepeoGopynosanu aBa NHes-
173 000
MaTUYeCKMX perynsitopa Ha 31700
UCMNONb30BaHNE TEXHOMOMMYECKOro 3a2 (897) 95100 1
BO3[lyXa 1 YCTaHOBUI HOBbIE. rofa
Exxon/ YcTaHOBUMN CUCTEMBI
Mobil* TEXHOSIOTMYECKOrO BO3ayXa Ha Tpex
BCMOMOraTesibHbIX NepenBuKHbIX 19 163
YCTaHOBKaX V1 OfWH LIEHTparbHbIn | 99 000 (543) 57 489 12

pesepByapHbI Napk B Postle Ha
cenaparope YrmeKk1cnoThl.

Shell Mepeobopyposanu 4 300 knanaHoB.,
YCTaHOBINEHHBIX HA MOPCKUX HeT 532 800
nnatchopmax, Ha UCTIoNb3oBaHNe | napeix | (15 000) 1598 400 [ HeT AaHHbIX
TEXHOIMOTMYECKOro BO3AyXa.
Marathon Ha npombicnax New Mexico 120 - 38 000 360
ycTaHoBunun 15 cuctem HeT (3,4 - 1000) - HeT AaHHbIX
TEXHOJIOMYECKOro Bo3ayXxa RAHHBIX | 4 poomsicen | 114 000

'CtommocTb rasa = $3/1bic. dyT.? ($106/TbiC. M°)

?PacyeT OCHOBaH Ha CTOMMOCTM U 0ObemMax SKOHOMUM rasa, NpPeaoCTaBrneHHbIX NapTHepamm
nporpaMmbl.

*[laHHble Ans otyeTa 6binn cobpaHbl 40 06beanHeHnst komnanum Chevron n Texaco B 2001 rogy.
‘[anHble onst otyeTa 6bInn cobpaHbl 4o 06beanHeHnss komnaHun Exxon/Mobil B 1999 rogy.




BonbLliasa yactb onbiTa napTHepPOB nporpamMmbl Mo 3aMeHe ra3oBbixX
NMHEBMAaTU4YECKNX yCTpOVICTB n I'IpVI60pOB ynpaerieHna Ha alnbrepHaTuBHbIE
perynAaTopbl OCHOBaHa Ha BHEOPEHUN CUCTEM CXKaTOro TEXHONIOMMYEeCKOro Bo3ayxa.
HeKOTOpre OOMOJTHUTESbHbIE BapUaHTbl NO 3aMeHe ra30oBbIX MHEBMATUYECKUX
yCTpOVICTB, npeanpuHATbIEe NapTHeEpaMKn, NpuBeaeHbl HAXeE.

* Xugkun a3ort. B cuctemax, paboTaroLmx Ha XUOKOM asoTe, perynsitop,
BO3AYLUHbIA KOMMPECCOP M OCYLUUTENb 3aMEHSAOTCS LUMMHOPOM, CoaepaLlum
XUAKWA asoT. Perynstop gasneHns obecneunBaeT NpoxoxaeHue
pacLUMpeHHOro asota B CUCTEMY MMMNYTbCHBIX TPYBOK perynsTopos npu
TpebyemoMm AasneHumn. banmnoHbl € XXUaKMM a3oToM Neproguyecku
3ameHsTCH. YCTponcTBa, paboTatoLLme Ha XnaKkom asote, TpebyroT Hannyms
KpuoreHHoro obopyaoBaHusl, KOTOPOe MMEET AOCTAaTOMHO BbICOKYH) CTOMMOCTb
N CNOXHO B o6cnyxmBaHun. CUCTeMbl XXUOKOrO a3oTa ¢ 6onbLLNMY 06bemamm
notpebneHus TpebytoT yCTaHOBKN 1crnapuTens.

* MexaHu4eckoe ynpaBrieHue U cUCTeMa KOHTPOJIbHO-U3MepPUTESNTbHbIX
npuGopoB.. Annapatypa MexaHU4eCcKoro yrnpasneHns U KOHTPOSbHO-
n3mMepuTenbHble NPUGOPLI UMEIOT ANUTENbHYIO UCTOPUIO MPUMEHEHMS B
HedbTerasosoli oTpacnun. OBbIYHO MX ycTaHOBKa 0BYCroBIeHa OTCYTCTBMEM
MHEBMaTUYECKNX U AMEKTPOHHBIX KOMMOHEHTOB. OHM UMEIOT MPOCTYIO
KOHCTPYKLIMIO 1 He TPebyHT NCTOYHMKa NuTaHus. MogobHoe obopynoBaHne
paboTaeT C 1CMOob30BaHMEM MPYXXUH, pblYaros, Anadparm, NpOTOYHbIX
KaHarnoB 1 MaxoBUKOB py4Hoii nogayn. OgHaKko OHO UMEET orpaHUYeHHoe
NpYMEHEHWe, CBA3AaHHOE C HEOBGXOAMMOCTbIO KarnMbpoBKY, HU3KOM
YYBCTBUTENBHOCTBH0, (PYHKLIMOHMPOBAHNEM TOSNBbKO B CTALIMOHAPHbIX PEXMMax
1 BO3MOXHbIM 3anunaHueM ar1eMeHTOB.

* dneKkTpuyeckue 1 AneKTpornHeBMaTUYeckne ycTpomcrsa. B pesynerarte
COBEPLLEHCTBOBAHNS TEXHOIOMMI U Pa3nuyHbIX MOAEPHN3ALNIA pacLLUMPSIETCA
NCMONb30BaHNE 3MEKTPOHHbBIX KOHTPOIbHO-U3MEPUTENbHBIX MPUBOPOB.
MpenmMyLLecTBa AaHHbIX YCTPOMCTB 3aKM0YaKTCs B TOM, YTO OHU He TpebytoT
NMPUMEHEHMST KOMNPECCOPHOro 0b6opyaoBaHuUs 1 AN Ux paboTbl MCNONb3yeTcs
3NEKTPO3Heprus npun HanpsbkeHun B cetn 120 B. [pyroe nx npemmyLlecTso
OCHOBaHO Ha 6orbluen 6e30MacHOCTN NPUMEHEHMS MO CPABHEHMIO C
YCTPOMCTBaMU, NCNOMb3YHOLWUMU BOCMIaMeHSeMbIN NMPUPOAHBIN ra3 unu
XMUAKMIA a30T. VIx HegocTatkamu SBNATCS HEOBXOQUMOCTb B MOCTOSIHHOM
NCTOYHMKE MUTaHWUSI N BbICOKas CTOMMOCTb.

XoTsa NpuBeAEHHbIE BapuaHTbl UMEKT HeJoCTaTKu, CUCTEMbI, NCMOMb3yoLLME
BO3[yX BMECTO ra3a, Haxo4sT LUMPOKOE NPMMEHEHNE B Ka4eCTBe anbTepHaTyBbl
rasoBblM MHEBMATUYECKNM perynsatopam. BaxkHO OTMETUTb, YTO HagEXHbIN
WCTOYHMK MO4aym Cyxoro CxaToro Bosgyxa B MacluTabax npon3BOACTBEHHbIX
y4yacTkoB 06xoanTCA AOPOro, XOTst OH B6oree SKOHOMUYEH, YeM NMPUPOAHbLIV ras.
[MoaTomMy cTpaTterMs 0OgHOBPEMEHHOW YCTaHOBKN PEryNATOPOB C HU3KUMW yTEYKaMM
N Nepexoq Ha CUCTEMbI TEXHONOMMYECKOro Bo3ayxa (CM. oT4yeT "BapuaHTbl
COKpAaLLIEHNS1 SMUCCUN MeTaHa M3 NMHEBMAaTUYECKMX YCTPOMCTB B ra30BON
NPOMbILWMEHHOCTU" cepun "OnbIT NpUMEHeEHMN") 3a4acTyio OKka3biBaeTCA
3KOHOMUYECKN adhchekTnBHON. [NogoOHbIE AENCTBUSI MO3BOMST 3HAYUTENBHO
CHU3WTb NOTpebneHrne TEXHONMOMMYECKOro Bo3ayxa, HeobxoarMy MOLLHOCTb
Komnpeccopa n 06bem NOTPeONeHNs SreKTPOSHEPTM B TEYEHNE BPEMEHN paboThl
yyacTka.
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MapTtHepbl nporpammel Natural Gas STAR coo6LuatoT 0 MPUMEHEHWIN CrieayHOLLEro
onbiTa:

% YCTaHOBKa CUCTEM TEXHOMNOMMYECKOro BO34yXa NO3BOSAET NOBbICUTb
peHT86€J'IbHOCTb N CHU3NTb SMUCCUIO METaHa.

* CUCTEeMbl TEXHOMOMMYECKOTO BO3AyXa YBENUUMBAIOT ANIUTENbHOCTL paboyero
LMKna o60pyaoBaHUs, Ha KOTOPOM BO3MOXHO CKOMJeHUe HebombLIOro
KONMMYecTBa cepbl U KACIOT Npu paboTe Ha NpupodHOM rase. Takum obpasom,
yBenuunBaeTcs 3dEKTUBHOCTb SKCMyaTaummn 1 oGecneynBaeTcs 3KOHOMUS
rasa.

% [ns oTAaneHHbIX y4acTKOB, Ha KOTOPbIX OTCYTCTBYHOT HAOEXHbIE UCTOYHUKN
3MEKTPOIHEPTMM, YaCTO HEOBXOOUMO NPOM3BOANTE OLIEHKY BO3MOXHOCTY
NCMONb30BaHNs ansTePHATUBHbBIX MCTOYHUKOB. [1pn BO3MOXHOCTU
NCMOMNb30BaHNsi BO3AYLLUHbLIX KOMMPECCOPOB, paboTaloLLMX Ha COMHEYHbIX
baTapesix, 4OCTUraeTcsl 3KOHOMUYECKUIA 1 3KONTOrMYecknii acpdekT, no
CpaBHEHUIO C BapuaHTaMy NoAayn JOPOroN 3NeKTPOSHEPrM Ha OTAarneHHbIe
yyacTku. [pyrum peHTabenbHbIM BapnaHTOM SBNSETCS NPON3BOACTBO
3MEKTPOIHEPIMM Ha MeCTax B MUKPOTYpOMHax, paboTatoLmx Ha MpupogHOM
rase.

* OpHoBpeMeHHasi yCTaHOBKa PErynsiTopoB C HU3KUMUK yTeYKaMU 1 Nepexo Ha
CMCTEMY TEXHOSOMMYECKOro Bo3ayXa YacTo SIBMSIETCS 9KOHOMUYECKHN
appeKTMBHBLIMU.

% B03MOXHO ncnonb3oBaHme CyLLI,GCTBerLLI,BVI CUCTEMBI pr6, KOTOpPble OO0JTKHbI
ObITb npeaBapuUTeENbHO OYULLEHBLI O5A JarnbHenLwero Ncnonb3oBaHus.

* Bo3gyLuHble KOMMIPeccopsbl POTALUMOHHOTO TUMa 0BbIYHO MMEKOT MachsiHyHO
cMas3ky, KoTopasi JOIKHA NMPOXOANUTL Yepes OUILTP B LieNsxX NoaaepKaHus
ncnpaeHol paboTbl MEMOPaHHBIX OCYLUMTENEN U YBENMYEHNS Cpoka UX
aKcnnyatauuu.

% [pMMeHeHre TEXHONMOrMYECcKoro Bo3ayxa UCKIYaeT OnacHOCTb, CBA3aHHYIO C
NCMoNb30BaHNEM BOCIITAMEHAEMOrO NPUPOAHOrO ras3a B MHEBMATUYECKUX
yCTpoWcTBaXx.

* CucTembl, paboTatolime Ha asoTe, MOryT NPUMEHSITLCS B Ka4ecTBe
anbTepHaTUBbI CCTEeMaM TEXHOIOMMYECKoro Bo3ayxa B 0CobbIX criyyasx, Ho
ABNATCA AOPOrOCTOSLLMMYM U OMACHBIMW BBUAY HaMUYKs CXKUKEHHOTO rasa.

* Heobxognmo BkMoYaTb AaHHbIE MO COKPALLEHMIO AMUCCUN MeTaHa OT
nepeobopynoBaHMs ra3oBbIX MHEBMATUYECKMX YCTPOMCTB Ha noTpebneHne
TEXHONOrMYEeCKOro Bo3ayxa B exerofHble otyetbl no nporpamme Natural Gas
STAR.
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